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(54) CONDUCTIVE CONTACT 

(57) The present invention provides an electrocon- 
ductive contact unit which includes needle member 
guide holes formed in a plate made of high strength ma- 
terial such as metallic materials. The mechanical 
strength of the parts of the holder defining the needle 
member guide holes are increased in mechanical 
strength so that the positional precision of the tip of each 
electroconductive needle member can be improved. 
Even when electroconductive metallic material is used 
as a readily available high strength material, by forming 
an insulating film over the inner circumferential surface 
of each needle member guide hole which guides the cor- 
responding needle member, the needle member can be 
slidably disposed therein without breaking insulation. In 
particular, when the plate is made of electroconductive 
material, and an insulating film is formed over the outer 
surface of the holder as well as over the inner circum- 
ferential surface of each through hole which guides the 
needle member and receives a coil spring therein, sim- 
ply by grounding the plate, it is possible to electromag- 
netically shield the electroconductive needle member 
and the compression coil spring inside each through 
hole, and make them immune to noises. 
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Description 

TECHNICAL FIELD 

raOOU The present invention relates to an electrocon- 
ductive contact unit assembly which allows the position- 
al precision of the tip of each contact unitto be improved, 
and is suitable for use in a high frequency probe. 

BACKGROUN D nt THE INVENTION 

[0002] Conventionally, a plurality of electroconductive 
contact units are arranged so as to form a test un. 
adapted to simultaneously access multiple points for 
testing semiconductor products. Such a test unit re- 
quires a large number of component parts and the as- 
sembly work of the test units tends to be highly complex 
because a plurality of contact probe units, each consist- 
ing of a tubular holder and an electroconductive contact 
unit received therein, have to be mounted on a support 
plate one by one. To eliminate such a problem, rt has 
been proposed to laminate a plurality of plastic .nsulat- 
ing plates having a plurality of through holes passed 
across their thickness, and slidably receive an electro- 
conductive needle member in each through hole. The 
holes of the outer insulating plates are dimensioned to 
be smaller than those in the middle insulating plates so 
that a coil spring may be received in each through hole, 
and resiliency urge the corresponding electroconduc- 
tive needle member in the outward direction. 
r0003] I n recent years, the need has been created to 
arrange hundreds and thousands of contact units in a 
small area, for instance in the order of 10 mm square 
due to an increasingly higher level of integration found 
in semiconductor products that are required to be test- 
ed In case of an electroconductive contact unit using a 
plastic material for the insulating plates of the holder, 
the mechanical strength may become inadequate when 
a large number of holes are formed in a small area, and 
this may cause a warping of the insulating plates which 
in turn causes the positional errors in the free ends of 
the individual electroconductive contact units. 
[00041 Also, when the electroconductive part of each 
contact unit is subjected to external noises, it may affect 
the waveform of the signal that is received from the ob- 
ject to be contacted. Additionally, with the use of increas- 
ingly higher frequencies in semiconductor chips, the 
high frequency signal which is conducted through each 
contact unit may become a source of noises for external 
devices. 

bp.cf SI IMMARY OF THE INVENTION 

[00051 To eliminate such a problem, the present in- 
vention provides an electroconductive contact unit as- 
sembly, comprising a holder for guiding an electrocon- 
ductive needle member for contacting an object so as 
to be axially moveable into and out of a through hole, 



and a compression coil spring received in the through 
hole coaxially with respect to the electroconductive nee- 
dle member so as to resiliently urge the electroconduc- 
tive needle member out of the through hole, character- 
5 ized by that: the holder comprises at least one plate 
member made of material having a high mechanical 
strength; and the through hole comprises a needle 
member guide hole for guiding the electroconductive 
needle member, and a retaining shoulder for retaining 
io the electroconductive needle member therein against a 
spring force of the compression coil spring; the needle 
member guide hole being formed in the plate member, 
and being in turn formed with an insulating film on an 
inner circumferential surface thereof. 
15 [00061 Thus, because the needle member guide hole 
is formed in the plate member made of high strength 
material such as metal, it is possible to ensure a suff.- 
cient mechanical strength to the part of the holder pro- 
vided with the needle member guide holes, and thereby 
20 prevent the warping of the plate member so that the po- 
sitional accuracy of the electroconductive needle mem- 
bers can be ensured. Even when the high mechanical 
strength material consists of readily available electro- 
conductive metal, the necessary insulation can be ef- 
25 fected by forming an insulating film between each elec- 
troconductive needle member and the corresponding 
through hole in spite of the sliding contact between the 
electroconductive needle member and the needle guide 

30 [0007] If only one electroconductive needle member 
is provided on one end of the compression coil spring 
for each contact unit, the overall structure of the contact 
unit can be simplified. 

[0008] If a pair of electroconductive needle members 
35 are provided each on the corresponding end of the com- 
pression coil spring for each contact unit, the contact 
unit can be given with moveable ends at both ends so 
that the contact unit can be placed between two objects 
to be contacted (a circuit board to be tested and a testing 
40 circuit board, for instance) for conducting the desired 
testing and measurement. 

[0009] If the holder comprises a plurality of electro- 
conductive plate members which are laminated one 
over another, and the inner circumferential surface of 
45 the through hole is formed with an insulating Wm. the 
plate members forming the needle member guide hole 
can be processed individually. 

[0010] By grounding the electroconductive holder or 
the plate member, the electroconductive member and 
so compression coilspring received in the through holecan 
be electromagnetically shielded, and are therefore pro- 
tected from noises. 

[001 1 ] If the retaining shoulder is formed in an insu- 
lating film, even when the needle member guide hole is 
55 formed in a high mechanical strength material such as 
metal, the retaining shoulder may be formed in the in- 
sulating film while the through hole is formed as a 
straight hole in the plate member. Because the retaining 
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shoulder can be made in a relative soft part, the process 
of forming the retaining shoulder is simplified. 
[00121 If a pair of plate members made of high me- 
chanical strength material are placed on either side o 
the holder, and a plate member made of plast.c material 
is interposed between the plate members made of the 
high mechanical strength material, the weight of the as- 
sembly can be minimized in spite of the use of the me- 
tallic plate members. In particular, by receiving the com- 
pression coil spring in the part of the through hole 
formed in the plastic member, the plastic member is not 
required to be processed at any high prec.sion. and the 
work involved in forming the through hole is simplrfied. 
r001 3] The features and advantages of the present in- 
vention will become apparentfrom the following descrip- 
tion with reference to the appended drawings. 

BRIEF DESCRIPTION OF TH E DRAWINGS 
[0014] 

Fiqure 1 is a partly broken-away fragmentary verti- 
cal sectional view of an essential part of a test unit 
for semiconductor products embodying the present 
invention; 

Figure 2 is an enlarged vertical sectional view of an 
essential part of the electroconductive contact unit 
embodying the present invention ; 
Fiqure 3 is a partly broken-away fragmentary verti- 
cal sectional view of a second embodiment of the 
present invention; and 

Figure 4 is a view similarto Figure 1 showing a third 
embodiment of the present invention. 

nETAM m DESCRIPTION OP THE PREFERRED 
EMBODIMENTS 



[001 51 Preferred embodiments of the present inven- 
tion are now described in the following with reference to 
the appended drawings. 

r0016] Figure 1 is a partly broken-away fragmentary 
vertical sectional view of an essential part of a test unit 
for semiconductor products embodying the present in- 
vention, in this drawing, a support block 8 is formed by 
laminating four plate members 1 to 4. The two midde 
plate members 2 and 3 of these four laminated plate 
members are formed with coil spring support holes 2a 
and 3a having a relatively large diameter, and the two 
outer plate members 1 and 4 interposing the m.ddle 
plate members 2 and 3 are formed with needle member 
quide holes 1 a and 4a having a relatively small diameter 
all in a coaxial relationship. A holder is thus constructed 
bv forming the through hole consisting of the coil spnng 
support holes 2a and 3a and needle member guide 
holes 1 a and 4a in the support block 8 formed by lami- 
nating the plate members 1 to 4. 
[00171 The compression coil spring 5 is receded in 
the coil spring support holes 2a and 3a in a coaxial re- 



lationship. The needle member guide holes 1a and 4a 
each support an electroconductive needle member 6 in 
an axially slidable and coaxial relationship. 
[00181 Each electroconductive needle member 6 is 

s supported by the corresponding needle member guide 
hole 1 a or 4a at a middle part thereof, and compnses 
an external flange portion 6a in a part thereof received 
in the coil spring support hole 2a or 3a, and a pointed 
conical needle tip portion 6b projects outward from the 

10 corresponding needle guide hole 1 a or 4a with its po.nt- 
ed end first. 

[0019] A compression coil spring 5 is interposed be- 
tween the external flange portions 6a of the electrocon- 
ductive needle members 6 in a compressed state under 
is a prescribed pre-load so that the electroconductive nee- 
dle members 6 are resiliently urged in the projecting di- 
rection away from each other. The external flange por- 
tions 6a are engaged by retaining shoulders 9, where 
the plate members 1 and 4 are exposed to the interior 
20 of the coil spring support holes 2a and 3a, respectively 
defined by the coil spring support holes 2a and 3a and 
the needle member guide holes 1a and 4a having dif- 
ferent diameters. The tip portion 6b is brought into con- 
tact with an object to be contacted such as a terminal 
25 for testing or measuring purposes. 

[0020] In the electroconductive contact unit having 
the above described structure, one or both of the outer 
plate members 1 and 4 formed with the needle member 
guide holes 1 a and 4a, on which the positional accuracy 
30 of the electroconductive needle members 6 depend, are 
made of metallic material such as brass. If the plate 
members are made of plastic material, the positional ac- 
curacy may be compromised due to the lack of mechan- 
ical strength and/or degradation overtime. However, by 
35 using metallic material, such a problem can be eliminat- 
ed A metallic material typically has a lower coefficient 
of thermal expansion than a plastic material, and is 
therefore more desirable when the environmental 
changes are taken into account. 
40 [0021] When the electroconductive needle members 
6 are desired to be supported by the needle member 
guide holes 1a and 4a at high precision as is the case 
with the illustrated embodiment, because the coil spring 
support holes 2a and 3a are not required to be formed 
45 at any high precision, these plate members 2 and 3 can 
be made of plastic material, and the process of forming 
the coil spring support holes can be simplified. When 
the mechanical strength of the entire unit is desired to 
be increased, the middle plate members 2 and 3 may 
so also be made of metallic material. The metallic material 
is not limited to brass, but may also consist of aluminum 
or stainless steel in view of workability, corrosion resist- 
ance and material cost. 

r0022] If any one of the plate members 1 to 4 is made 
55 of metallic material, because a readily available metallic 
member is typically a good electric conductor, an insu- 
lating film should be formed on the surface of the corre- 
sponding metallic plate member by a film forming proc- 
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ess such as CVD. The insulating film may consist of 
plastic materials such as polyimide. glass materials 
such as Si0 2 , ceramic materials such as Al 2 0 3 , or metal 

[0023] The forming process of the insulating film may 
include CVD, electro-deposition, oxidization and vapor 
deposition among other possibilities. For instance, an 
insulating film of polyimide may be placed on a brass 
plate by electro-deposition, an insulating film may be 
f ormed on an aluminum plate by anodizing, an insulating 
film of polyimide may be placed on a stainless steel plate 
by electro-deposition, or an insulating film of S.0 2 may 
be placed over a brass plate by CVD. An insulating film 
of glass, ceramic and metal oxide materials can be 
formed by CVD or vapor deposition, and an insulating 
film of metal oxides can be formed by oxidization. 
r0024] In the illustrated embodiment, as shown in Fig- 
ure 2, an insulating film 7 is formed over the surface of 
each plate member 1 or 4 provided with the needle 
member guide hole 1a or 4a. Therefore, even though 
the plate member 1 or 4 is made of electroconductive 
metallic material, there will be no electric short-circuiting 
between the electroconductive needle member 6 and 
the plate member 1 or 4. The remaining plate members 
2 and 3 may also be made of metallic material. In such 
a case, an insulating film 7 is formed on the inner cir- 
cumferential surfaces of the coil spring support holes 2a 
and 3a as well as those of the needle member guide 
holes 1 a and 4a so that the necessary insulation for the 
electroconductive needle members 6 and compression 
coil spring 5 can be ensured. 

[00251 There is a significant gap between the outer 
circumferential surface of each electroconductive nee- 
dle member 6 and the inner circumferential surface of 
the corresponding needle member guide hole 1a or 4a 
in the illustrated embodiment, but it is so only because 
of the schematic nature of the drawing, and the gap in 
the actual contact unit is desired to be as small as pos- 
sible in view of the purpose of the present invention 
which is to improve the positional precision of the needle 
tip portion 6b of each electroconductive needle member 
6 Even when the gap is relatively large, the positional 
precision of the needle tip portion 6b of each electrocon- 
ductive needle member 6 can be accomplished by mak- 
ing the outer diameter of the external flange portion 6a 
to be substantially identical to the inner diameter of the 
coil spring support hole 2a or 3a so that the external 
flange portion 6a may be guided by the coil spring sup- 
port hole 2a or 3a. 

[0026] By thus forming the plate members with metal- 
lic material, the mechanical strength of the assembly 
can be substantially increased as compared to the con- 
ventional assembly using plate members made of plas- 
tic material, and this allows the thickness of the plate 
members to be reduced, and the entire assembly to 
have a lower profile. This in turn reduces the length of 
the path of electric conduction between the two electro- 
conductive needle members 6, and improves the elec- 



tric properties such as resistance and inductance 
[0027] Figure 3 shows a second embodiment of the 
present invention. The parts corresponding to those of 
The previous embodiment are denoted with like numer- 
s als without describing them anew. In this embodiment, 
a support block 8 is formed by laminating a pair of elec- 
troconductive metallic plate members 11 and 12 one 
over the other, and one of the plate members 12 Is 
grounded. A through hole 1 3 is passed through the plate 
10 members 12 and 13 across their thickness as a straight 
hole and an insulating film 14 is formed over the inner 
circumferential surface of the through hole 13 and the 
outer surfaces (the upper and lower ends surfaces in 
the drawing) of the two metallic plate members 11 and 
is 1 2 all in a continuous manner. The materials for the plate 
members 11 and 12 and the insulating film 14 may be 
selected in a similar fashion as in the previous embod- 

0028] In this embodiment, because the entire inner 
20 circumferential surface of the through hole 1 3 is formed 
with the insulating film 14. both the needle member 
quide hole 14a and the coil spring support hole 14b are 
defined by the insulating film 14. A compression coil 
spring 5 is coaxially received in the coil spring support 
25 hole 14b, and a pair of electroconductive needle mem- 
bers 6 are provided on either coil end of the compression 
coil spring 5. 

[0029] Each electroconductive needle member 6 or 
the illustrated embodiment is similar to those of the pre- 
30 vious embodiment as far as the shape of the part ex- 
tending from the external flange portion 6a and the nee- 
dle tip portion 6b is concerned, but the end of the exter- 
nal flange portion 6a facing away from the needle tip 
portion 6b is provided with a boss portion 6c projecting 
35 integrally therefrom. The boss portion 6c is fitted into the 
corresponding coil end of the compression coil spring 5, 
and the somewhat enlarged base end (adjacent to the 
flange portion 6b) of the boss portion 6c is press fitted 
into the coil end so that the two coil ends of the com- 
40 pression coil spring 5 are connected to the correspond- 
ing electroconductive needle members 6. 
[0030] Similarly as the previous embodiment, the 
needle member guide hole 14a has a smaller diameter 
than the coil spring support hole 14b, and the inner di- 
45 ameter of the needle member guide hole 14a is larger 
than the outer diameter of the needle portion of the elec- 
troconductive needle members 6 but smaller than the 
outer diameter of the external flange portion 6a. There- 
fore a shoulder 1 4c consisting of a part of the insulating 
so film 1 4 is defined in each stepped portion between the 
parts of the two holes 14a and 14b having different di- 
ameters, and this shoulder 14c engages the external 
flange portion 6a so as to prevent the electroconductive 
needle member 6 from coming entirely out of the 
55 through hole 13. Each electroconductive needle mem- 
ber 1 4 is slidably supported by the needle member guide 
hole 14a, and the external flange portion 6a may also 
be slidably received by the coil spring support hole 14b. 
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[00311 In the drawing, the two electroconductive nee- 
dle members 6 are brought into contact with terminate 
1 5a and 1 6a of the object 1 5 to be tested and the tester 
16, respectively. 

[0032] In the electroconductive contact unit described 
above, because the plate members 11 and 12 are both 
conductors and grounded which are covered by an in- 
sulating film, the needle members 6 and the ^ compres^ 
sion coil spring 5 are electromagnetically shielded by the 
plate members 11 and 12 which are at the ground level 
voltage, and are therefore protected from external nois- 



[0033] When testing chips for high frequency applica- 
tions, high frequency signals are conducted through the 
electroconductive contact unit, and this could cause 
noises to be produced. However, this arrangement pre- 
vents spurious electromagentic radiations from affect- 
ing external circuits. 

[00341 By adjusting the material and thickness of the 
insulating film 14, the impedance of the contact unit can 
be matched with that of the equipment to be tested . 
[0035] Four plate members 1 to 4 were laminated in 
the embodiment illustrated in Figure 1 , but the assembly 
may also consist of a single plate member, and the 
present invention is not limited by the number of plate 
members. The material of the plate members may con- 
sist of any material which increases the mechanical 
strenqth, and a similar advantage can be achieved even 
when the plate members are made of other electrocon- 
ductive materials such as silicon as well as common me- 
tallic members. 

[0036] Figure 4 shows a third embodiment of the 
present invention which is based on a single plate mem- 
ber structure. The parts corresponding to those of the 
previous embodiments are denoted with like numerals 
without describing them anew. In this embodiment, a 
needle member guide hole 21a having a relatively small 
diameter and a coil spring support hole 21b having a 
relatively large diameter are coaxially formed in a single 
P latemember21 asathrough hole.The needle member 
guide hole 21 a opens on one side of the plate member 
21 (upper surface in the drawing), and the coil spnng 
support hole 21b opens on the other side of the plate 
member 21 (lower surface in the drawing). 
[0037] An insulating film 22 is formed on the inner cir- 
cumferential surfaces of the holes 21 a and 21 b and the 
outersurfaces (upperand lowersurfaces in the drawing 
of the plate member 21 . Thus, the inner circumferential 
surfaces of the holes 21a and 21b are defined by the 
insulating film 22. A retaining shoulder 23 is defined be- 
tween the needle guide hole 21 a and the coil spring sup- 
port hole 21b having different diameters. 
[0038] The needle portion of the electroconductive 
needle member 6 is axially slidably guided by the needle 
member guide hole 21a, and the external flange portion 
6a of the electroconductive needle member 6 is re- 
ceived in the coil spring support hole 21 b. The coil spring 
support hole 21b coaxially receives a compression coil 



spring 5 which abuts the external flange portion 6a and 
resiliently urges the electroconductive needle member 
6 in the direction to project the needle tip portion 6b 
thereof. The retaining shoulder 23 engages the externa 
s flange portion 6a so as to define the projecting length of 
the electroconductive needle member 6. 
[0039] A base board 24 is integrally attached to the 
tower surface of the plate member 21 as shown in the 
drawing, and the opening of the coil spring support hole 
io 21b facing away from the electroconductive needle 
member 6 is closed by the base board 24. The part of 
the base board 24 which is exposed to the intenor of the 
coil spring support hole 21b is provided with a term.na 
24a which engages a coil end of the compression coi 
is spring 5. The terminal 24a is connected to an external 
circuit via a circuit pattern 24b formed on the base board 
24 Therefore, in this embodiment, the electroconduc- 
tive needlemember 6 is electrically connected to the ter- 
minal 24a via the compression coil spring 5. 
20 [0040] The third embodiment provides similar advan- 
tages as those of the previous embodiments. In other 
words, because the plate member 21 is made of elec- 
troconductive metal, the positional precision of the nee- 
dle tip portion 6a can be ensured owing to the high me- 
ss chanical strength of the plate member 21 , and a favora- 
ble noise prevention can be achieved owing to the elec- 
tromagnetic shielding of the electroconductive needle 
member 6 and the compression coil spring 5 by the elec- 
troconductive material of the plate member 21 . This em- 
30 bodiment consists of an electroconductive contact unit 
having a single moveable end which has an electrocon- 
ductive needle member only on one end of the compres- 
sion coil spring 5, and provides the advantage of sim- 
plicity when the both ends are not required to be move- 

35 [0041] Thus, according to the present invention, by 
using plate members made of metallic material having 
a high mechanical strength, the plate members are pre- 
vented from warping even when subjected to changes 
40 in the environmental conditions or degradation due to 
aqing and the positional accuracy of the electroconduc- 
tive needle member can be ensured. Owing to an im- 
proved mechanical strength of the metallic plate mem- 
bers as compared with the plate members made of plas- 
45 tic material, a highly low-profile design of the assembly 
is made possible. Even though the plate members are 
made of electroconductive metallic material, by forming 
an insulating film in the part of the through hole which 
makes a sliding contact with the electroconductive nee- 
so die member, the required insulation can be ach.eved 
without any problem. 

[0042] Because the plate members are made of elec- 
troconductive material, and an insulating film is formed 
at least over the inner circumferential surface of the 
55 through hole, the electroconductive needle member and 
compression coil spring received in the through hole can 
be electromagnetic^ shielded by grounding the plate 
members, and protected from the influences of noises. 
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Furthermore, by forming an Insulating film over the outer 
surface of the plate members, the influences of noises 
can be reduced even further, and the contact unit is 
made even more suitable for use as a high frequency 
probe. 



Claims 

1 An electroconductive contact unit assembly, com- "> 
prising a holder for guiding an electroconductive 
needle member for contacting an object so as to be 
axially moveable into and out of a through hole, and 
a compression coil spring received in the through 
hole coaxially with respect to the electroconductive 
needle member so as to resiliently urge the electro- 
conductive needle member out of the through hole, 
characterized by that: 

the holder comprises at least one plate member 20 
made of material having a high mechanical 
strength; and 

the through hole comprises a needle member 
guide hole for guiding the electroconductive 
needle member, and a retaining shoulderfor re- 
taining the electroconductive needle member 
therein against a spring force of the compres- 
sion coil spring; 

the needle member guide hole being formed in 
the plate member, and being in turn formed with 30 
an insulating film on an inner circumferential 
surface thereof. 

2 An electroconductive contact unit assembly accord- 

ing to claim 1 , wherein only one electroconductive 35 
needle member is provided on one end of the com- 
pression coil spring for each contact unit. 

3 An electroconductive contact unit assembly accord- 

ing to claim 1 , wherein a pair of electroconductive « 
needle member are provided each on the corre- 
sponding end of the compression coil spring for 
each contact unit. 

4 An electroconductive contact unit assembly accord- « 
ing to claim 1 , wherein the holder comprises a plu- 
rality of electroconductive plate members which are 
laminated one over another, and the inner circum- 
ferential surface of the through hole is formed with ^ 
an insulating film. 

5 An electroconductive contact unit assembly accord- 
ing to claim 4, wherein the outer surface of the hold- 
er is additionally formed with an insulating film. 

6 An electroconductive contact unit assembly accord- 
ing to any one of claims 1 to 5, wherein the retaining 
shoulder is formed in an insulating film. 



An electroconductive contact unit assembly accord- 
ing to any one of claims 3 to 6. wherein a pair of 
plate members made of high mechanical strength 
material are placed on either side of the holder, and 
a plate member made of plastic material is inter- 
posed between the plate members made of the h igh 
mechanical strength material. 
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